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113. 213 : XjX| 

114. 214 : S|E| 

115. 215 : 'x|B| ££J 

116. 216 : my\ 

117 
120 
218 
401 
420 
421 



x|E| ?\± fig fl|0j 

x\o\ ga« 



m ig o x|E| gEr^Dr x|E| »go|| 3£ ^}2£, £Q 6MIIWIIte *I12S 

«5| KM (ventilation)* ^of^QI 0|g£|b. SW ?l^ S*KCVD) . (MIS 5Eb OH 

(ashing) *S| *Br^0r *|EI* gSrb 0 r 0|3£Hr IfBjZSOf *lEj &30« 3» £0|Q. 

e£f— Or x|E| CVO. 0{|*J SI OH^'OI £X|EJ0| 

H£f— Qr s 0|gS r b Qflg SEb 0H3 xjElb. Q r 0|3^H[ S?l 0||LiXj* «B| LflS S^SrSAi 
OH^J 7\± SEb Oflfl ^r^r* *E| W « EH»3. »2| *H| .Lflafl WV^Q\m ?r±* 

OP| % MoH©^. x|E| LHOII Ej^BJ ?|&2| H2§ OH^J SEb OI(*fSrb 5W»Q. 

Iff * Br ZED* CVDb Dr0|3^irr ^2] g?| 0|| Lr| XI M Efcfl SEb U£ S^BrS 

A1 } r ^* ^Bf^Or HJbH SEb 3^ ^fcH UIS £0«t3I. #Ef2SD r £49 ^Hi U|0||A| *Br^Qr 

* 5^oK)| ?h6* 0171 Si &4I4?|D|. g3| H!B] UIOII fe2l 6WI qsm* l^Srb ^§ SET 

s«. gji oj|MX|£A| MSr^DrM 0|§S r b ^Bf^Qr *|E| ^SOIIAIb. 0*01 3£^l OPI £££4- 

-OISSPI QIS01I. 32^q2| 3^1 3X r * ?r^Srbai ArgH 4 2!0| . J\± £X r S s.^9l£. 0| b£fA| 
*|D| OPIAIS 4 s £iCr. D r 0|3£q MEr^O r *IBI gfS8 32 7 r ^2| OlbSh 0|7| S! « 

SUM 7rX|D1. BIB^ *0|SPI| 31 ^£2] MBI^Q^ S^SrCN. Xj^o||A| gfi!2J ^21* ^^ 4= 

oij oi S0| 2JQ. □rOIBSIEf^r ^S*liM HHSOII. ^Ef^Or ^Sl Sx|^ 32 ££2| *Br 

^Xr A1-0|^^ME 52(electron cyclotron resonance: ECR)g O|gorb ^B}HSDr x|BJb D r 0|3^Hf M 
Er^DF x|SJ a^2| q 9I«H ^S^°£ 0|g@Q. ECROIIAI. ^£?r 87.5 raT^ 

OH Xpl^d ¥91* ^Sim^ SXrSj ^jXr AfO|f£§g ^H|^^ ^^21 W\^W°\ ^\^. 2.45 
mz2r e^o^HS. 55!0HAi2r 1K)| 2X r ^ D r 0|3^irrM S^Oj 32 ^£ gEr^OrS ^5r£^ ^r^^ 
Q. 

SE S ^ 3^011^ m^Ofl ^^7\\2\ ^^0| 2ib £Hf^(annular waveguide) M 0|#Srb DrO| 3^Hr * 

ErSbr X^EJ Sx|7 r 5^^ r 0A|£ St«2£ D r 0|3^IIfM SgJoPI ?l& S«l SA| M)2}210\ 2iP (^^ 
S^H ^ 3-29301 OS). 

£ 7£ ^| OrO|3SIIr XI 51 &X|1 LfEfLU D\ . £ 8^ 0| 3*1 2| MEf^Dr ^ Dll^rUg* UEftHCr. 
|[5 1101S s^^o^ yjAg ^t^s UEfLHCH. 1102^ CH^lS^q *Er2SD r ^Bl(1101)* ^E|»r 

?i ?ief &mmm uetlh32. 1103^ m^^i sukhod D^oi^^mM sejs^i ?i^ 

?j!SEJ ^(slotted endless) £Hr^# UEfLUOI. 1105b MEj^Of 7 r ^M 

* UEfLH32 HUE PEr^Or ^ ^bH (1101)01] MEf^Or x|Ej ^B|§ LfEfLH tt| . 1112b H|x|E| 
?|M UqU|32. 1113E ?IS(1112)2| XIXIxllM UEfUjCH. 1114b 7I5K1112)* ^r!S}7| ?|B 8|q* U 
Erm32. 1115b x^EI ?\± SE£J UEfLHCH. 1116S HH^I #%*m UEiUi32. 1121b 5r¥ M2S U\ 
Oia^EfM ^SA|?|?| 9|«* ^ (two-way distribution block)^ L|-EfLH32. 1122b 
U^LHDI 11238 £q»(1103) LH^ £gj£lb 0 r 0|a^IIrS UEfL}|32. 1125b 65(1122) SI 
(1102)* Mm m#^U\ ^ ^m(HOI) LIS S^JElb DrO|3Snr2| ip^HK leakage wave)g UEfUJDI. 
1126^ 65(1122) SI *S*II(1102)* mm S^Srb arO|3SII|2| H^IIfM UE|L4I31. 1127b 

2I6H gr*8 gS|2SDrM UEHJUH. 1128b SE3HrO|| 2|Sfl ^Ef^D r M UErfcHQ. 

MEf^Dr Si gEr^Or x|E|b Qs3f HJoHSq-. MEr^Or ^ ^bH(1101)2r x|E| *«tH(1111) 

b »B| ^MC[ 3HH 0l# ^b 2 S0| ^§1 CH^rXl f^SMI «PI A|^l(£A|o r X| ^^)# §oH «H^I 
QgOll. SE2J 4*00105)* mm HEf— °r ^Bi(1101) UIS MEI^Df ^§ ^r^r d 
o^o^ £gjgq n HH^I A|^H(£A|orX| £^^) LHOII X{|5@ y ^(conductance valve: 

£Aje r X| &g)* SSSrOI. *Er^0[ ^ SUi (1101)2| Lfl&* ^X|°|q. £Hr2 

(11(B)* estl Qf0|3^m 3^ SS ^x|(£AiorX| &^)S¥&1 P^2S0 r 04 SU|(1101)£ ESS &^ 
0| ^E[. E«S(1103) L«S DfO|aSHK1123)fe £5 *aj(1121)0U 2|oU 27H2J ^0 
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(lateral) W\A . 3^ ^)££ £53 Qg. X\H 21 21^21 (inl ine) n®°S 

ilSaS 1^2! nrasi 1/2 1/4 aSsg *|x|£ *«(1122)o£¥E| *SX||(1102)& H6H *2*2S 

□r fa WllO!) 5s ESS ¥*lK1125)te **0122) ¥5« BStSDK1127)B tfaBQ. • 3EB. 
g«r"E(£laVli^ H%g7IU *2*I(1102)2J sao| ^o| x, d oi| aattb njoia 

s3f «a*(iiffi)a w hhss¥ei 2^ bajsoi. kbwoims/j oi =h « anwo. hb 

DK1126)S¥&I U2b STIIfe gBr^DKH28)9 0| S^. ^B| 7^7f *|5| 7^ £SJ HfOIH 

0115)* SfiH «BI Ul£ EEI£l2i# q. ggg a U£ SaZDK* 2|oH 0|7|E|0i. X|X|*I|(1113) 
£> h 0|| E|x|S| 7|EK1112)2] SSm «EIBW. 

0|-eiB D r 0|3SIEr S|B| ±3 %2J 3gJE0||A| 300 mm 0|£2| E ^ B2J0IW . 

°J£;f 10 ,2 /c« . 3Xr £E7f 3 eV 0|«K 3*17> 20 V OWfi! 1 kW 0|&2| 33 

01 0|g§) 4 oiq 0| S*|g Olg^o^-i. ^3 ^EHOllAl 7IB0I £^£|±r 7^7* #^o| 

*»oT a>5 oisbp 2joH sa 7ib a^sj choix^ a±sioi. a somas 3921 a* at bib «t* 

aau e 7 ^ e soil u^sa uw yoi. 3 ^e *i s?i *bi^o» aamte oroissnf *Bf*m si 
ei 2*1* oigofe 2^2§ ana ^ siPe^E. sBfsm *a 012121 B9. og* f a 
5ieoj 01^, ^g. e^ x-iBi a tug wpm sawn cimoi s/iaoi ora*. 4*1 hipi 

AIZ>* 3±A|*|fe ^1 «|2]Sr^ Em xlB| ^E* SteMS * S1Q. 

m ywoi ~s ags g£H2J fi2*2D|- xjBJ »^2J SfliaS 8(3*171 3B *B^0> 0| 

asi 1^ 1*5 ai*. w hipi Aieie bwssjm a«i *a 4* 

M^^of ^§ caisson am. 

ggo[J\ ?\U S ^Se. Mar^Of ^bH LB§ £SW ^71 ^bH Ui 

2J ^71 HH7|AI^j ^0j| m^U[ *|S|* M^^Df *1BI ^011 £iOiAl. ^7| 7f^^Aj ^ 

*3T5?^si ^oiE muli s^sfe 7^* ^71 g£f^ ^ei ms E^mb btii: 

sgL^ni ^. bj moil m^ej 7|^# HH^S^ B7!|: &7| 7f^* «H7imoi. ^Sl LH 

I eSlnr^S ^2* !Ea»fe SI IB^Of x-IBj au|01H *B}^0f *|Si* 7HA|o^ btiim s 

SSfe gef^of *je| 

e HJ^BJ 7|B* S^Ste X1S| ^B121 IM^m HH7|A|7|^ B7II : ^Bl ^ Ui^ «B| 7^* 

E^jmSAi 7|B* ^Slofe B7II: 31 ^513 7IB* L}|^ &7| 7^* E2JSfe B 

711* SSmffl ^7| 7IB* X-IEj^b BTIIfe x|B| ^tH2J Ui¥7h UH7I B71|0||Ai gf^HS «H7|g 

Qloil ™ SIM! "Sa 50iE oW2| 0*0H- 7^fe S7| 7^* EflWfe BTil 
Oil A] ^7| 7^^A| OJgEI^ 7|^ x^E| ^IS^Q. 

^ arson cD5«, s^^n^ 7 ^oj »oj £ sm2i 7^* £71 i\±g.M o\g*to\ 

WV*n\ftZr*XW9\ LH^ ^^01 57| 7^* «H7|Sfe B71| gdl ^Sj^D^ ^0|| OI^SM HH * 

01 B^£ioi ^71 m*o\ &g§! 4^ 21a. 
01 g ^ssj uw^ia ^aioii* aaea. 

(7311 gAIOH) 

g ^A|0l|0l|Ai 0|^£|^ MSf^Dh STxIfe. Oil* MS M^^Dl" *IEI ^^i. ^El^Oh ^bH L-H Oil 

ixja Elx-jEI 7IB* XIXISPI 9I& *B. MEf^ni- ^BJ ^Hi2j LflSf UH7|oPI 9IB +B. *2|— Dl" 

E IS « ^S2| *^^0F X|E| ^Q* UEftH *S^e 0 |Q. ^ ^S g^^SD^ xjSI «tflf 

?E| E|i?5J 7|B# S3(feed-in) SI HH»(f eed-out) ofe BTII(Si) . HH7| B7II(%). «EI B7U(S 3 ) SI » 
7| B7H(S 4 )* SBeW. ^o|. s ^go| qis^oi cf^i^, 7IB ^XH ^011 H|x|E| 7|B* Hx\o\ 
^ B71I mV^ty ^ISl ^bH2| LH^g «H7|Sfe B7H. ^bH UiS xjEI 7^* Egj^Ot * 

a^ilS aui LH¥* aaa OT T(*^ot ^bi bs»hs btii: ^Bi^nh xisi *ym uis 

Eft iqita 7fei ixilfe btii. *a^^ xiei ^011 oi^^e nfl ©7| 7^* HHTim^ btii. *bi 

351 7^* SamOl BTII. SI 3T1 01IL1XI* EgJ^OI m&~U\ ^5I* AH^TII 7H 

Aisfe btii* strew. 

^ ^A| Oil 0|| CL[S *Bf3D[ X-IEI aUOIIAl. f^l ^^B. (D UH7I A|^il2J ^ii 

o, ^^Ai^ib si (3) BH7i m^9\ ^mm a^s ^ai?i^ bb 7^21 ^* 
§xi5 ^tiai?i^ saecK 1 

E 221 (a) (b)^ g ^S2J *B[^DF X-JEJ ^0||A| X|B| 7^2] &T|A|7|7|b A| 

^»«fc *X| ^^2| ^91* ^Sofb TH^EOIQ. E 221 Wfe E 22| (b)2| D^OiaSQ 
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V 

£oj ^e(103)e ?10||Ai M^#IIH°J 7H^3&] SS£0|Q. £ 22J (b)OJ| £A|g &0|. £3 

101S M£r=SD r *l£| UEfUJ^: 102b CH?|S^E| Mar^r *|B| ^Ui(101)g ££|A|7l7| # 

s*iim LfEfmoi; 1038 M^or ^boodlhs nhois^nfe ss^i ^ u\o\3.^m £2 

(E^ eilH£J^ £ltf*r): 104b &m ^ £E r 5K103) Lfl^ D r 0|3MHfl £ 

ojoPI *?l& ££¥# UEUHfc ^125, #7| £2J¥b & gTSf M^ie UEfyjCf: 105b M « 
£1^3(103)011 ^£jb DJOiaiSmg 3ErA|5|7| flff DK>I3£II* 3^ »2» UEfL|jl: 1068 □! 

oissnp* ea s# £Efe(io3)o^Ei m&*n\ xiej guiooi) se^jsj^ 

UEHflDj; 112^ Hlx-IBI 7|©M UEfLO; 1038 3|»(112)* X| X|o r b ¥*H# UEHJ|D|: 114b 7I5K11 
2)S 7f^S r 7| ?|£ UEfUjDI: 115b *IBI D\± £gj U^LHCH: 1168 BfPKS^Hb »H7| 

UEf^)# UEfLHCH: 1178 x!B| 71^ ^ XII CH UErfcHQ. *1B| 7hi ££J +EK115)e 

PE^Dr ^HBI «H| (101) LH2J «¥0I| =?H|g3l. S?l ?r± Si «2I ?r±7r *l»£l ?IEK112)2| SQ0|| g 
BflAl (flesh) #Efl£ fl|3B ^ 2iCf. 

BB^0 r ^ S! MS^Df x|Sjb Qs3r 2*0| W 7^01 SfBIS C[§. *1B| *j01£ 

ofu^j a#s r b 7 r ±7 r x^ei 7 r ± £gj *ekii5)s em oi g&sn *ibi *sbkiod moii £°j£i 

01 *StH2| LH¥ g^a 0 | OPI&OII £&IT IH^XI ^7|g ^A|°|q. £xl|S¥&l Sl¥EK120)# IQiOi 

fcfl Q§, XIBIS 7|B(H2)M 2£ A|^U(£A|o r X| Afg&rOI 7|» X| X| *B(113)°£¥E| ^Bf 

^o f ^hH (101) 2j^o^ dHtSQ. xi|2 njx-jej 7|£K112)8 2£ Al^m AlgofOj 7|& X| X| ^ 
XH (113) £0i| 3££|Oj. 7IEK112)8 o|B1 (114)1 A r gS r OI ge r b 8£3rXl 7fg£C|. *1£| a 

bi LH^b % bh# A| Oil Cfl^ioil ;n^q.. M^^af- x-j£j SbH(101) m^b API A|^l(£ 

AlofXj ^oFOj d|?|3Q. xjEJ 7^2| aj0|£ om°J IfftSfe AFgo^ 

HHS0II. BH^ISIb §^ Ui¥ £f^0| *|B| SJtOil 0|e S g en 7^2|b Sb 
^^0| Xll^sjCf. q^0|. ^^Sig ^XIoPJ ?|oH. xlBj ?\± XdlCH 4-^(117)01 x-ISj 
i2| ^R^e Sxf^o^ ^1A|5PI 3S1J Algg Cf§, xlHJ X-|£J 7^ ^B(H5)e goFOj 

MBf^D^ x-lBI am (101) UlS £^JEIQ. ZL ?J^t ^^3Df X|B| *HB1 LflOU *S| £2J 

^ ^ 2!£H^ IB^^D^ x|B| 7HA| 0|S ^! X|X| ^XH ^011 xlSJ 7|^m MSA|£| q^2| AjZIg 
^^A|^ 4^ 2!Q. q^0|. x|£| 7^2] ^lApjo^ ^x|o[b 3101 ?Fb^^ op 

UB| M^^Di- x-151 *«B1 LH0II ^XHSlb x|B| 7^2J J\± ^XH H| (abundance ratio)! ^^)AJ?lb 

2i0| ^rb&H^AI. p£|2S0^M s.m^9.^ ^A|5|b 510J 7^oH£|Q. 

^XimSAl. □[0|3£H[ 3^(£A|o}X| ^§)2§¥E| S!«lb 2^0! ££J¥(104)S #of01 
^« £EIT13(103) LfjsL E^l^Q. SE^l^ Dr0|3SHJb ^H2J g^£|Ol 7^ 3 HI SZi" 

(105) # emoi 3nf^!P. oiw^ll 0h0|3£HKr £^J¥(i04)oi| qtfohb ^oPOl ^ 

(106) # SE+mb STIIM W^UIQ £J)M?1 Qf, ^2^11(102) M ?1xlAl ^^(106)# ^o r 01 
^^□r x|Sl *«BK101) L«S SEgJ^q. MBI^Dl xJ5J ^bH (101) LflOll D^0|3^Hf2l 2711b 3 
Xh§ 7F^AJ?1 gBf^Dr xlEJ *«B1(101) UjOllAl M^f— DIM ^A|^]Q. 0| 3^. xlBI 71^b 3 
^£ g^^SDhOll 2]SH 017IE101 XlXj ¥*H(113) ^0I| ?lxl^ n]x|El 7|&(112)2| SSi x|E|ei71| gq. 

£ 221 (a) (b)01|Al £EA1S 01l0i|Al, £MI|& XHS SI 37|# 7|#^Q. R3xll(102)b 
(synthetic quartz) S ^iS0| 299eid0|I1 ^lb 12oa0iq. 5fg tf2S ?bl@ ^ £H^2r 

(103)8 27 nn x 96 a»2i LU« SO SJS0| 202 m0|Dl. 3*113 o^b ^¥ais(AI)°^ ? 

^£101 D^|3^IH SEf ^^A|£]C|. emOj gErSDr x-JEI ^Bl(101) LH^ £EJS D r 0|3 

^Urb £Er3(103)2l E S3 U], ^ £IIf^ UJ2| ^711 «1E|01| ^3 0|| ^3@q. ^0| ^0|7 r 

42 mOIZI =0| 3 n»o| x{Af2[g g^ei ^0| ^Ejj^ oj ^o| £Hf^0|J 1/4 ^25 S^9Q. 0| 

£joh ojBfoi EfS8 Alg^ n r 0|3^H|21 ^Ef^ ^ £Hf^2] BS^J 371011 SJE^rb Ql. 2.45 6fe2| 0 r 0| 
3^Hr §J ^7| 37121 £Hf^# A r ^o r b S^Cil Pi^* 159 «e0|Q. BW ©^ £IIf^(103) Oil Ai . 16 

7H21 #^0| die* 39.8 bud 2j #3°^ i^SP. 4E . &fT^ Tigfil. 010|^£||0| E| . SI 2.45 GHz2J 
□[Oia^Hr S^(£A| ofX| &g)0| ffS £Er2r(103)0l| £xH*]°^ ^^Q. g ^A|0ll0i|Al. 

#^0| E£2} 3x r olb ^0i| §^1 ^ 

£E 38 ^ ^S21 gBf^Dr X|£j ^SOlIAi HH7| A1^H21 Sx r ^^S ^A|?|b Al^b 

^X| AI^ijo| ^go[b 7H^^eJ BSSOia. £ 30I|A1. £S ¥^(201 ~ 216)b ^ £ 

221 (a) SI (b)0||A121 £3 ¥£ (101 - 116)H^ 51 3f =S!& ¥XHP UEItHQ. £3 ¥^ 218 

8 X|| 01 UElfc«Q. 

^ 0||0||A|. 01£1 BTllg e ^71 ^. 70112 Elx|S| 7|EK212)^ SSSO. 0| 7|^M 71^5^1. M^U\ X] 
BJ ^bH (201)2j LH¥S UH7|A|7lb &71lb Oil Oil A] 2| ^ 2iQ. £ 

A|0||0]|Ai x|ei ^£b 33011 2j SH SSS13. ^5J 7 r ^b x-JBl 71^ 42(215)^ 

em 01 ^£r2SD r x|S1 ^bH(201) UI011 £gJ£!H^ ^8 «H7|£lb ^^0l| xjBJ ^^^0| SE^olb 2^ 
o S ^X|£l2. «H7| A|^U2] Xl| 01 ^M(218)71 ^A|7|£^ Dr0|3 

SEr2l 51 gSI^Dl ^8 d^^rb OlIOllAlSf 2^og ^j*^ ^ o^q. 

^ ^§21 MBr^Dr x|ej ^^011 A|g^ ^7| 7f^b gBr^Dr x|EJ 7^2j ^OJ£ SfU2j S^f 
b gj212i 7 r ^gJ ^£ ^eiZSDr CVD. Off-§f 51 OH^j ^^OIIAl. §lg 7 r ^i. ^7 r 7^(addi t i ve 

gas), 8^ 7^(carrier gas). 0l|^ 7^ 51 0H£J 7|^ ^2J ^BrHSDl xJBl 7^7|- A|g£1U ^ 

^SOIIAl Olfijoi- ^^U\ x|£1 71^b «H7| AJZ1# ^^A|7|b &7| 7^21 ^¥ SEb □ X^ISAl A|g 
£!Cr. OHM mO\. <1^711 71^, §^71| 71^. 8^ 7|^. 5Eb OH^J 7l^7 r H^iJSlTlIb &7| 

71^SAj AH^Q. q^0|. S. i«§2£ M^E ^7| 7^b «H7| AI21P ^4:A|^ ^ £ib OKH^ 7f 
±gj 4=£ oi OL4, sj^oj 2|g^. H|^. 5! ^^yil x|£J 7^S¥&1 Br^ 

5jo f 7i| £jBH£Cr. 

^ ^§21 i^Df xl£J ^^0| CVO(Chemicai Vapor Deposition) A^&o^JM 7|& ^011 5|g ^ 

gmb X-iB]0l| ffH0||. |^»2£ MBfZSDr CVD gf^2S Al^S 7 r ^ § i§2j 7 r ^7 r 1 

Bj-ZEDf- X1BJ 7^^A1 Ar^l ^£ 
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oum mo\. uib^§ si *}^n\z\o\ cvo mgm m. s\ 

e^fe sis si ppi&ohai ^eh^ si^u se^ soiwii ?r±ar§ ^ il^ ® 

OIIS §0). £J£(SiH 4 ) SE^ q^^(Si 2 H 6 ) g°| ^| ££r: g|e^oi|i!^&(TES). E|| ^ ami a ^ ^ 
(TMS) QDill^&CDMS). qDHlQOis^S^^(DMOFS), ee^ qoiiij qoi £KDMDCS)e2| 

SE^ SiF 4 \ Si 2 F 6 . S\JF B . SiHF 3 . SiH 2 F 2 . SiCI 4 . Si 2 CI B . SiHCIg. SiH 2 CI 2 . SiH 3 CI. EEb SiCI 2 F 2 g2| 
^^^(halosilane)g S^^q. q^0|. ™?\ £b S& ?r^fe H 2 . He. Ne. Ar. Kr. Xe. % Rn# S 
Si §j£ 7[^2j- ^£|0i 4- 2iq. Oiysh §o t df^xio^l^ He, Ne. EE^ ArO| £7| 7f 

A\g£\ Q. b|Bl§ £JE|5(a-Si). ^BJ^. M&I^Bl^ SEb llf 

0!l# gO|. Si 3 N 4 SE^ Si0 2 Si Srtfl ?|XH^O| CVO Af§o r 01 ggSU. Si SWS 

£je ?r^b S! ciPI&OllAi 3 r £ ^EHS £MU SEb §015^1 7^1! 4 $izr XH£ OIIM gOI. 

SiH 4 SE{= Si 2 H 6 §2] ^| £J£h EJ{ EE,Oi|I!A|£J gKTEOS) . £J| eb|D1[S A |^ e*(TMOS) . ^qOiHJA r O|MME|| e 
£r£J £KOMCTS) . qmiiQ0|g^S4!^(0MDFS). q Oi|g qoi ^££J£KDMDCS) ^2| ^1 £J£J: SiF 4 . 

Si 2 F 6 . SiaFe . SiHF 3 , SiH 2 F 2 . SiCI 4 . Si 2 Cl e . SiHCI 3 . SiH 2 CI 2 . SiHgCI. 5E^ SiClzF 2 g2| 
(halosilane)# SSffCJ. q^0|. £PI- EEb £2* £&S|0] N 2 . NH 3 . N 2 H 4 . O|/4DBHQ0|AI9S 

(HMDS). 0 2 . Qg. H 2 0. NO. N 2 0. Si N0 2 g S*>Sr^ Si ?r±2|- §A|OI| £2Jgq. Oia» 3*. HUH*! 

Wllfe §}±(N 2 ) £^ ^(O^ J\±^M Af§gp. 

0)|s soi^ a| , w. MO. Ti. EEb Ta ^2| ^5*01 CVO A\%o\V\ ggSJIQ. ^ ^ 

QX\± e^O[Diia^¥nis(TMAI). e^O|»¥D|fe(TEAI) . M£rOIO| £¥S8f¥ni h(TIBAI) . qOHUgWDl 
£ W)|=yO|=(0MAIH). §^@i?^y(W(CO) s ). e£|M9j?^y(MoCC0) B ). M£|0|Dill^#(TMGa). £E£- 
^BfOIOil^^(TEGa) ^ 5E^ AICI 9 . WF B . TiCI 3 . SEb TaCI 5 g£j ^0|EM 5tf& 

q. q^Oj. SEb H 2 . He. Ne. Ar . Kr. Xe. gl RnM S^Sf^ ^ 

01 £211 4= 2iq. OiejS| 3^. He. Ne EE^ ArO| d^^S^I^ 7r^M>H ^g^q. 
«!# MOj. Al 2 0 3 . AIN. TaA. Ti0 2 . TiN. SE^ W0 3 #2] ^ ^9|0| CVD M^o\0\ g^£J2. 

0\± ^ ^Xfe E^oimig^^OIsCTMAI). M^o[Oil^^¥Dls(TEAI). M£rO| 0|^¥1^¥D| 

fe(TIBAI). CrSOlie&^DIfe 5 r 0| EE^O|H(DMAIH) . % ^E^^ (W(C0 6 )) . «E| MSi^ay (Mo(CO) B ) . M 
BfO|Di|^^^(TM6a). EEfe e^ 0 |0||l^§(TEGa) ^2J g^: SEfe AICI 3 . WF 6 . TiCI 3 . SE^ TaCI 5 ^ 

2| ^ ^BfO|H§ q^0|. §4: SE^ &± Oz. 0 3 . H 2 0. NO. N 2 0. N0 2 . N 2 . NH 

3 . N 2 H 4 . 5E^ ffl|/HH|gqo|^|Sf5(HMDS)e S^ofe Si 7^2} §A|0|| E^SIOi 4^ 2iq. 0| 

S?. UW^«CTfe S^(N 2 ) EEb ^(0 2 )7f ^71 7 r ^^A| A r §@q. 

S ^gOil g^r^D^ ^£1 ^0| 21^ SS2j CHI^OII ^jg^ Bfl. x1£| i A o^°£ 

s£|^ nf (H(i(go S a^^| C|^Sh g ojojoj ^ oiq. 0|£i^ Ofl^f OilM §0i. F 2 . 

CF 4 . CH 2 F 2 . Cf B . CF 2 CI 2 . SF 6 . NF 3 . Cl 2 . CCI 4 . CHzCi,. £ C^Ib^ S»&Cf. 0|£|Sh HHJ5|Sp||fe 

CF 4 EE^ SF 6 7^ 7^^Aj A^@q. 

SOI ^^q^. ^Br^Or OH^g^S ^ A^S 01 £j Wff2| § ^2j2j ^ BJ 7|- 

pq. 0|51£ 0H£! 7 r ^b OIIS #0j . 0 2 . 0 3 . H 2 0. NO. N 2 0. SI N0 2 P SSi 4^ 2W. 0|S|& 3 
^. U^^lo^l^ 0 2 7P &7| 7 r ^SA| ArSSQ. 

SEa[ ^ ^S2| IBf^D^ x|E| HE (surface modi fi cat ion) Oil 2\gJ\^$\Q- fi3 ^^OlIAi 

0\\m' mO\. Si. Al. Ti. Zn. EE^ Ta7f 7|& EE^ ?I^#°SA| A r g£|2. 0|£|2 MBf^Dr ^EJ ?r^tr 
7ie EE^ 7IB#21 6^ SE^ ^A|oMU SE^ B. As SE^ PS. SSePI 9ISH ™®%\?U d^l 

@q. 

7|&2| SSM t^A|?PI ?|6H Ar§£|b ?r^r OIIM §0|. Oz . 0 3 . H 2 0. NO. N 2 0. S! Np2 m 

SS^q. q^0|. 7|^2| S0i ^firA|5p| ?|SH Ar§£l^ 0||# #0i. N 2 . NH 3 . N 2 H 4 . 

aiArDHgCrO|^EfS(HM0S)e 0|£|& 3?. Hri^Spilb Oz EEb N 2 7F ?\±^M Afg@Cf. 

5E&. b ^S2i m^u\ xiei »a« ^§^sW. oiy&[ aii^i 0111 mo\ 

&®m. m§ . ee^ ^^§ >Mi^^q. 

7|a H g Ahoj gc^ S 0 Ahoj SS^IXI^ESJ- ^ ^7| A||*jor^Q| ArgSfer All 

*| OIIM 10| 02. 0 3 . H 2 0. NO. N 2 0 ^ NOzM S^o^ £[q. ?\& 50^21^1 MUM A||*jSr^ 

Oil M\*\ F 2 . CF 4 . CH 2 F 2 . C/e. CF 2 CI 2 . SF 6 . Si NF 3 # S^oQ 2iCf. 0| S^OII 0,. CF 4 5 

^ SF 6 B BJ\ ?t±^- A[££J^ 2101 H^^iofq. 

^XH21 MSr^OF X-IEI &90I|A|^ Mei^DfM ^^A|?|^Cfl Af^S S?| 0||MX|fe £^JA| &X\m 7^A|?1 
s£|^o^ ^AHAm ^ ff. O^OI^^m. 31^. 9Eb *«ffSi 4= 2iq- 3&IU ^S| SxJI^I 
og ^|A|?|fe S^Oil^ x-]E] ^7|A|1J 4- £ib 3 ^£ PBf^aH- ^A|^ 4= 21^ OrO|3^ 

»7h ^&«rq. 

DrO|3^Hf HinM £|EJ|U. qO|M £|E||q. 2}Eim (single-slot antenna). £p|q 

bo S^(Rigitano coil). SE^ 5^ ^ g£ 5^2J 4-BM S^o^ 2iq. £ ^S2| 
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Oil CCf^ HH^I AILK exhaust time)2| ^0|| 2|*H °jO||0|M£! «S| g^lte gEr*0f x|£| 3 

Xrxlpf 32^°^ 3^ 8^8W. ffrBMI. S^JI x|B| ^J01| &0]A-i. £13 498 

0| fll^SEIb 5Ef^ EEb 32 ^£21 5gJ& M£f2SD^§ i^A||J 4 &b £Er30| 

^X|@ £E|3- M2\ ^Ej #s ohgmoiP. 

£ MBrkor x|B| ^^Oi| Afg£jb DrO|3^IIr 4Er4b 0.8 GHz UjX| 20 GHzOi|>M £^3b £0| 

£ g*g2| MBr^Df x|B| ^QOil A r g£lb DrOIS^Hr ^ #2 31 (microwave permeating di el ectr ic) ^b 
^SO|U ^E|}||2| Si0 2 . Si 3 N<. NaCI, KCI . LiF. CaF 2 . BaF 2 . Al 2 0 3 . AIN SEb MgO 2f U8 XHS? r 5} 
3«WS}, S5|0|iaa. MBJOl|^E||a. eej5 r ^U|0|M. ii^ OWIEHOIM. M2JH^IE|sj. SS|U|U ff 
MBrOIH. SBiUiyBJS! gSBK>| = . gB|^E|^l. #E|0|0| = . SEb g2J0|D|H£r U8 *H£^ S Sf 
01 U A| — °4A| 4 

£ ^Br^Dr x|B| &SOII Wll gtg 498 fltt ^. *IS§£( lower vacuum degree)0|| Ai 

«B|» ^of^qi Afgl 4E £iQ. Dial XrSOnirror fields) §0| OIBIS XPflSAI °PH ^ ?iX|Eh 
DDmig HE(magnetron fields)^ ^0| JJI§E|fe £K|^m2J =4©] ^soj goh 0 j o|^ 

orb 201 SEOoop fields)^ ^AJ5|32. ¥^SCrb ^£ ¥E2J XPII2I fiP E £^ 
^£1 i^b 3»0| Hf&5|8rQ. OflM S0|. 3 Si SB 0H-I5* S ?X[*i (permanent magnets) 8 XW\ ^ 
4E*°£A| A r gi 4 2LQ. 3gJ §01 AfgElb 3^ 4^1 Dj|5 r L|e(water cooling mechanism). 
(air cooling) 49 SEb II #21 ^ 4Ef0| H[g £XIM ?|6H Ar^S 4£ fl«. 

MEf^Dr »B|2| ^HdoPI ?|oH . 2|5>2| SE8 XfSjdE^ £AtS 4E SiQ. EJ*|Bj 7|=rO|U 

?I»0II g^gg ^r^OII 2|oH S4Slb 5A r ^°J 4 2!b S^0| 0|£jo| ?|5H ^jgi 4 

m®£ CM aiOIXI. ^Aim ^H. tl^(^) ?r^ 53 ef°J ^H(rare-gas resonance line 
lamp). SEb Xj^ 48 SS^Cf. 

MBf^Dr ^Bl ^bHS] LH^oj x-lEI °J^8 0.1 mTorr LHX| 10 Torr £j bfg?|»P. C-j^ UtB^fi 

S9lb 1 mTorr LflXI 100 mTorr2] S?|2| ^0|Cf. 0f|S2| S^OIIb 0.5 mTorr \J\7\ 50 mTorr 2| 
M¥Ei 0W^2\ S^OIIb 10 mTorr LHXj 10 Torr2] d^^Q. 760 Torrb 101.325 

kPa SEb 1 atiOr SQ»m. 

m^n\ xiej e^ii s 3 e ^HAiofe Ai^oiiAisj fj^e mbt^df ^j£g ejsfl pei^Di- x-iej *3BiPj 

b r ^5|5 r Q. ^Bf^n^ x|£J sojoj ojsi^ MCf ^ ^ S0 |i [Ir€ MB[ZSO r ^ 

H|o| m ¥ oja § ^4iA|?|b 3i0| Ur^SQ. ^Bf^O r x-jEj gp_h o^a^o| g 0 %V\X\9\ LH¥ ^oj y 

M ^SSJ gSJ2D r XIEI 0|g© r Oj 2|*[S|0| g££Jb S^. Si 3 N 4 . SiOz. Ta 2 0 5 . TiOg. TiN. M£ 3 , 

AIN SI MgF 2 °|3f ^8 Slferb m^^l. UJSi! Si, Si. SiC §y GaAs °|3f 1*8 

5Eb Al. W. Mo. Ti2r Ta ^8 ^^18 ^r^M ^^^i d^t^H^I t§^£g g^g 

4 

^ g^SSj sS|3a^ Xl£| ^^011 2]^ E|x-|£| 71^8 ^S^ILr HS^ 5Eb ^l|2S^ 4£ 

2iQ. ?\&E: Fe. Ni. Cr. Al/Mo. Au. Nb. Ta. V. Ti. Pt Pb ^8 ^ ^lE^OIU. 

^E||pja|>w^ ^jp^l ^8 ^lEKalloy substrates) M 5|fSQ 91Q. ^l&8 Si0 2 ^ 

g0|l4 ^£1. S13N4. NaCI. KCI. LiF. CaF 2 . BaF 2 . AIA. AIN. SEb MgO 2f ^8 °?\ XHS8 ^fS|0|U Al 
EE8 MBJ 011^^1. M£jOl|^q|e. MBJ^f^UIOI^. O r >M|E||0|e, ^B|HSiq^!. §2jH|y M 

^BrOIH. MSIUiyBIE! ^SBrOIH. MBI^^i. MB|0fD|E. SEb ^£|0|D|H2f ^8 ^|XH^^ 9 °j 
OIU A|M# S^orH 

q^O|. m ghgo|| o. a1Ai> HjxIBI ?|B0| ^Bf^Or Ui¥ SEb £1^011 ^IS£lb S^Oilb M 

Br2SD r x|BJ ^bH Uj^ IfSrb ^1011 S^S M^fi^ ^P^^j ^A|o r b 3i0| H^^lorQ. 

MCf ?^|5|2§b P£r3D r xj£| ™B\ Ui^2| MBf^Dr xJBj 5jOf£ »rU2| &^»rb ^1 

^r^S Xl^og £gJHo S ^ sef^Dr x|Bj ^bH2| ^^0| 4£ ^ ^1 Sr>1U &?\ ?\ 

±^ £?\m Hr^b 20| Uri^erCr. 

q^O|. 0||g #Oj £ y*§8 §Br^0r ^0!i 2joh ^j£J 0 |£|o| i CVD ^ 5§ CV00j| 4 2i 

Cf. 

g ^S2J gEr^Dr ^Bj ^^0j| 2I01A1. *Of£ g^4(H 2 0)2r ^F^(0 2 )g H^orb tt±J\ x|B| 

^SAI A r g£|b S^Ollb. ^r^(0 2 )^ r ^^1 ?r^SA| AfgSEjb 5!0| H^5|o r Q. 

q^O|. g ^g2| MBr^Df xlBI «^0||A|b ^Oj£ 7^(F 2 )2f ^4: ^F^COz)! tJftSrb 

^r xjBj 7 r ^SAl A r g£ib S^OIib. d.^ ^^(0 2 )^P ^| 7r^^A) A r g£lb 20| Ur^or^. 

(X||2 AIOII) 

7312 tfAIOIIOII me MBf^Df xHB| Via Oil ?iOiAi. HJx^BI ^|^0| lBr^O r x|B| ^Bj2j £b LR^OIl 

S?. MBfZSDr xiB| 7 r ^2| 30|£ SrU^J SftSfe ^1 xjBj *«Bi2f 

BeSrb(communicating) S^ISA| ArggCf. X||2 ^A|0||2| ^|E^ *ha|8 Xi|1 ^A|0||2i &gl*rQ. 

£ 4b S ^A|0||0|| CI|E gBJZSDr ^B| 4^SPI HBIZSOr x|B| ^x|2| ^H^PJ 

92£oiq. £ 4011 eaj^i yf£r aoi m&^ut x-ibi sxib MBf2so r ^bi am(40i). a«i(42i). x^ 
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mn imm°g.w ^bip gaispi im\ ^BWo)m sssu bq. ^>ib sum ui^ 5 

£ ^JA| Oil Oil CCfsg. sgi^Qf. ^gj 7 ^oj TcjojiE s^o] ETfrSrb &?l ^ tH (42 

1)011 #3371 W^OII. 7|BS| 53 mm AI 2J-CH] PSr^Or *"tfl(401)LH^2| MUfl^ ?r^2| 

# ^X|orb 210| 3 13r. 2£!5£S g£r"*O r x|£j ^bH2| LH^M «IP!A|5|b £0| M^fl 

ct^Al. 7|S2| g HHSCHIAJ MBf=£0|- «|e|^X|2| «fl» A|^0| B^i 4>'2£Cf. 

0| oh s ^goj o,|s« ggo|X|B. £ i§§ 0|£|oh 01|§S *le>S|b 316 OH-IP. 

oil 1 

OlSj^f Oil Oil A|. tt± ?r±b £ 1# !T3Sa*0j ggEJb ^^01! Of£|- HMdlXl^Eie OH^Srfe ?"^£A| 4 

7IB(112)2| E|x|E| 7|=*#2| §3^0|21E! #Z| ^£1^ <L^^I(Si0 2 )0| OflSEIia. H|01g^0| §3 

£JO| ^SJS 7|B0| ^U|gQ(v|j8 °]x|). tf± J\±zz X-IBI 7h±: ££}?(115)1 ^oH gEj^Dr *«B1 
(101)LH^ ££j£|Oj 4*®&Q. ^r^r gPI 7r^S A^£J2ia. Si 7|B(112)g ^J&XI X| 

^XH (113) #011 ^X|E|££D1. 121^0^ *{£| «H|(101)21 Lfl^^f HH7| A|^U(£A|o r X| H°H HP I 

£ 5b 8 £JA|0||2| A|^3} gS^Dr SjHJ U|- UEJLHb D.V\R0\Q. g^g A| 

ue[lh3. u^yjcf. #7i^ cpu s, mxi s A m ^m\y\ aiz.^ 

*r#HS UEiyjQ. Ul¥ ^0| 2 TorrOii £i*Srb 3^. ?r^b g£f£O r x|£| 7^ EgJ? 

(115)# MB|^D|- *J2J ^bH(101)LH^ £2JE|J1. 7 r ±2| 2 slm7> r X| &7jE|01 2 Torr£| 

HX|ohp. 0| [EH B§ ^0| XllSSIb ££J £^(103)M mm 2.45 GHz 0[0|3^ 2^°^ 
Ej m?\^Q\ ^bH(101)2j LH^Cfll 1.5kW 22901 MS}^D r SBJ(101)0|| gE^Org ^ 

Al^lCf. 0|£|Sf g^Oll. m^U\ J\± £^|^(115)g ^8H £gjE|b 017*193. £SH£| 

□1. ^Bf^Of a«l(101) LHOll 0|=£j S^0| E|Df . ^Bje 7l£KH2)=°^ S^SEjOl 7|B 

0|£j^ OH^JMB 8.6 Mm/rain ± 8.5%^ DH^ ^oDj. H£ -1.3 x lO^/cm 2 £ #^o| 

2jt# UEfyjQ. 5ta xl£|^e 150 A|M/A|^0|Cf. d|H0||^Al X-|B|b Ul^F 10" 4 Torr 01«t£ 

BH7|=! ^OII Aj^EJojo^, o|CH §4: A^olS^DI ^7| ;|6^ x|£| ?^(^4i 7^)# A[g^ 

X| £ 66 01301121 A|^3t H£f2SD|- x|E| ^B]2| Lfl« ^5|^oj ^|M UE|L«b 3£«M0|P. 

U|B0||2| B>| S 3 M 4S5PI ?|5H A12IB £ ^A|0j|2| igS|2C}. »S ^E|^^ U|H0II 

Xjg 106 AIM/AJZ.^ m&2\21 5fS 1.4 HH£tQ. 

W| 2 

0|5j^ 0||0||Ai £ 2g g^ShOJ ^SEJb ^^011 OfcB 5§ 2J|X|^^M OH^JS^I ?|SH ^| J\±^.M 

^71 SI bp | cpu^ ^A|0j| 131 ^JEl&a. ^^01 2 Tor rOll £^«r 

b S?. <^4: 7r^b 2 sccm2| gBf^Of x-|EJ 7^ £2J^?M ^SH ^BI^Df x^Bj ^B|(201)U|^ 

£gj£l2131. XII 01 ^H(218)M AlgofOl HrPISJ §^£S ^^A|?1 2 Torr2| gjaf ^X|o r 

SP. ZI*. gEf^Df SI OH^OI Oil 10|| UEfbH ^^El^Cf . 

0|e|£f Oti^m^ 8.4 pro/niin ± 8.5X2J DH^ ^ &m UEf UjOl . S0 £o\ gJ£b -1.1 x 10 n /cni 2 S| 
mmo\ ^6 21^ UEimslCf. ^bH?r &?l ^^^AI ^£| 7 r ^(^ 7|^)p A|g6|^ ^ SIOI 10"" Torr 
0|SrS HH7I3 0|^ x^BIM 7HA|^o S ^j gO]X|b 106 A|e/A1^2j ^^£1 Pl^ 1.4 «H 

oj 148 Aje/A|Z.hO| ^OiSP- 

W| 3 

£ OIIOllAf. qUrOI^S MsSPI ^Sr^lB "£ 1# ^^.01 ^^011 ttr^ 5 

7| 7 r ^A| §4: 7r^# Ajgol]] m^U\ CVD 0|g^o^Ml g#£j2iQ. 

^ HH^o^Ai ^¥DIh(AI)o^ m|^(efo| o| ^:0.5pra)e ^rXlb Si0 2 ^ h 0| Xll^£lb 
^£^12] ^b P 1 BIS ^EJ^ 7IEK5B ^91 : 100 : X1»^: 10 S2cm)0| 7|B(112)o£A| ^ 

yi£J21Q. BUM ?\m x|BJ 7^ £2J"?(115)# mm MSf^DI x-ISI ^bH(101)LH0I| 7|^7|- SEgJEI 

SCI- o|EJ (104)011 2|oH 300 r7? r X| 7|BX|X| ¥XH(113)#0I| ^El^(Si) 71B(112)0| ^x|E|^o 

CH. MSf^a r xM ^bH(101)£J Ul¥7 r BH7|go| «H^I A|±! (£A|o r X| &g)0|| 2|6H 5!S #EH7 r 9Q. 

^msj ^^0| 20 mTorrOIl S?. 7^2r SiH 4 7 r ^b MBf^Dr 7 r ^ £E2J7H?(1 15)g W 

m m&*Q\ x^si *«bri dooms e^jeiii. eAioii m± sm 4 ?\±m 600 seem §y 200 seem 

^X| 2|2| Ix^og &7!A|?1 20 mTorrSJ #X|&Cf. 0|CH. #^^0| ^x|£|b ff^f £Hr& 

(103)^ ^orl 2.45 Ghz DrOISSEr 3§!HS¥£I PBf^O r x|2J bH (101) LHOll 1.5 kW£] 3^0| i^§2 
£*l MBf^Dr x|B] ^H1(101) UiOII M&r^O r # ^^AI^IQ. 0|^^ S^Oll; gEf2SDr x|B| 7 r ^ 
(115)M ^oH 5EgJ£lb 7^7^ MB}^Df x| £| ^tH(IOI) LflOI|A| 01 7| ^ gSHEIOI ^(active 

species) 0| EjOi. £21? 7|B(112)^o^ 3^301 £i^& 7|^£r 7|£K112) #0|| 

i.o Mm ^ms\ mm^m ms&Q- 

0|£|oF SSr^5| ^S^MB 520 nm/roinSl DH^ SJt^ UEfyjDr- ^|2J g§8 3i£S ^ 

oj£|^q|. ^ ^EBll^b 1.3 x 10 9 dyne /cm 2 (^H|)0|2. ^ 1.1 X 10~ 12 A/cm 2 0|D1. ^2^1 
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EM 3^8 9 MV/cm0|Q. 0|B^ ^e^A.^ £II0|X| 2} 2 31 (&HS : Zygo)M H£o\0\ £^ 3^0|| ?| 
E>2| 3 ^EHM ^ 5[ d £ ih *|Bli*8 AI^S- 42 AI^oiqi, g;| ?fA^ Ai x|2J ?\ 

± 3r±)e AJS«W »31 g5*25D r x|B| ^HPf 10" 6 Torr 0|ofS HIPI9 *0II xjEj# ?HA|S r HSA| 

aoia/iya 25 aimsi ™# *\z\m\ oish i.7hh gs^ &q. 

(Oil 4) 

0| gA|OI|0||Ai. MB*±^M !U32| ^ h X|oP| «e *JE|S gsjsf Dj A^g|° £ lf £ 2a °J £ 2b 

S SS« r 0| 7|#£ «M*j0|| a±e\ m± £J4: SI £t^& ?r^M :>I^A| M^o\H 

^□r CVD^e A^SKH i^^q. 

^l5.KH2)HSA1fe 50 mm m&t±^ Mm ^HjsJCJ. U± &?\m ?|SH *l 

BJ ?r^ SgJ^dlS)^ loH MBr^Ot x-|£| «bH(101) L||0|| £flSC|. 2!*(112);>r ?\& XI XI ¥XH(113) 

^oii gx|§ cm. gasoj x-iej SfcH(ioi)£| m^b uiPl A|^g(£Aimxi &s)g esH hipisq. 

^Bf^OF *|B| 3B|2| U]^ °J3jO| 5 mTorrOjl 0|2°j. £3m 5 mTorr^ ^X|SP| ?|oHAi. 34: J\± S! 
SrH 4 y r ^2| ftgfg 150 seem S! 100 sceni 7)\X\ »:MA|*IB*I. Hi 3>r± S! SiH< ?r±t gBr 

*D r *|B] J\± E^J7(115)g gofl MBr£D r X-IBJ. HBj(lOI) UJ 0|| EglffQ. 0| ttH. &W #^0| *||§g 
01 EEKeK103)g goH 2.45 GHz D^0|3SH| 2^2£^ 3.0 kW 2«0| 3 LH¥0II gBI^DfS 

&«A|?|:?| ?|6H MBI2SDF *|B| ^bi(101) Lfl^OII 0| S?. ^Br^DJ- x|B| ESJ? (115)1 

^SH ££J9 34: 7r±i= MB*£D* *|BI amdOl) LHOllAj DPI £13 «&£|0|. gSSrSlfeGI. 01518 El^ 
(112) OieSJOl Sic^& yg^Of. £1^(112) #0i| 21 nm ^fl|E| ajbjs ISJSfa g gs> 

Cf. 

QUOIi; &± J\± °J- S£^^ ?l^ HBr^Or x|B| £2l?(115)g ^oH 2*2* 200 seem SI 100 

sccm2] s^xq^ ^B|(101) LH0II EgJSQ. «H^I A|^ij(£A|mX| LHOil Mg& M% 

^«(£AiofA| S^M)^ HSJ-ZSOf ^tH(101)2| Lfl^M 1 mTorrM ^X|m£^ H Q§. B 

§ ^^0| XI!S£|0i £1^ ^ H^(103)e 2.45 GHz D|0[3SHf S^°S¥E| 2.0 kW S^0| D. 
Lfl¥0|| MBI^DH ^^A|?P| ?joH lejZBElf ^ Ej ^B|(101) Uj^Ol! ^S^Cf. 0| S^. M^^Hf 

£2!?(115)M goH ^|^^ MB^Df *|B| ^ Hi (101) UjOllAi 01?|£|H £&£10|. ^ 

^0| ^^0| SlifrQI. 01^18 ^!2S(112) 0|§^ P§ Hin^^ ^^2f ^^01. 

(112) ^0|| 86 nm ^|2J £JB|£ ^^^Cf. 

^Bl^ i!S|2| °| ^n|^8 ^1^1 320 nm/min ^ 380 nm/min2| E!^^BI8 &w UE[L||31. °ie 

o^s h ge| tizg, 500 nm ^3 EIAfft(ref I ectance near 500 nm)0| 0.3 %°] UEfUl^ 31 

^o|gq. 5fQ x-iBj^e A|e|& 31 A|eoioj|, 7r^SAi x]B| (§1^ ^ ~)\ 

± S! S^^^ ^^)^ ArgSW ^Br2SDf *|B| ^U|^r 10" 6 Torr 0|o r S «H^|SI *CH| *|B|# ^HAjor 

H^iM ^012 A|^& 22 Al^oj gen 2[ Q x-jBI^OII B|6H 1.4HH §£^F ^Q. 

(Oil 5) 

oi ^AjoijoiiAi. qb[oi^£j #y i^i ^Bia ^Sr^te £ %^o\o\ y\^& w& & 

± ?\±m ?\±^M APg^Q MBr^Dr CVD^M A r g^O| 

?l5K112)o^AJb- Al DHS(B|2J SI 0.5 p ^¥0I| g>b P§ ^BJ^ ^IB (SS : 

100: Km m'- 10 Qcro)0| ^HISP. ^ A|5|?| ?|oH MBf^Dr ^BJ £^^(115)^ 

mm MBf^Df xlB| ^Bi(TOI) LflOil SEEJ^Q- Si ^IB(112)8 o| B|(104) Oil 2JSH 300r ^ r X| ?1B 
X| X| ¥XH(113) ^(Hl H Qm M^t—Ql xiBI ^Bi(101)2| LH^b «H^I A| 4: H ( SM mX\ &^)# 

MB}2S0 r x|B| ^bH(101)£| Uj^ ^^01 30 mTorrOll O|S0, ojst^ 30 mTorrS ^X|SPI ?I«HA|. &± ?\ 
± °! SIH4 ?\±5>\ 2*2t 500 seem Si 200 seem 2?|X| ^^|A|5|0Af. <^4: SI SiH 4 ^r^# 

^Bf^Dr ^B| ^ £^J?(115)M 1«H IBfHSOr *IB| «U|(101) U|0j| £gjS[Cf. 0| OH. 200 W S^2| 
RF B r 0|0|>i(£A|^X| SfM)^r ^IB X|X| ¥XHCMI &!^£|D|. B^ #^0| Xj|^£jO| 01- &g £II|^(103) 
g 2.45 GHz □ r 0|3^H} S^H^^EI 2.0 kW 2^0| m^Oil ^B[^D^ g^A|?PI ?|oH ^B|^D r 

x|B| ^m(101) m^Oll 0| 3^. ^Bf^DF x1£j £^^(115)^ m«fl £2J^! tf£ ?f^^ 

MBI2SDr ^IBI ^bH (101) LflOllAi 0|^|£|3 ^^£JOj. ^^SrElbQI. 0\XB ^BI2 ^1^(112) 2£S 0|^ 
EIOI S£*Jg* ^€5101. ^BJ^ ^IB(H2) #0|| 0.8 pm ^|2J ^Bjs A^ghs g^^Q. 

SEe> . 018 §8 RF HPO|0|^(£A|mX| 0^^)011 P f ^SE|Oj ?\&J1\ #^E|^| HH^0||, H«B #2| 

^BJ^ tf»S*S| aar» SI a £gJ38 250 nm/min ± 2.3 X2| Et^BIS UEfU|3. °| g£]8 ^ 

5Jo S ^oig^. = o S ^,| 2^0| 8.3 MV/cniOIOl ^gj ^B|B|X| ^0i|A| S0|E^ r 21= 

S UEfyQ. 0|B|£H 51bfiB|X| ^8 SX^ ~jD|£(SEM)# 0|go r O|. Al HH^ ^0I| ^ 

^3 ^B|5 Ah^moj 9 oj^ S0|H2f a^orOl ^^ofH^ S^^Q- xHB|^8 A|^9" 53 AIM 

2im. 0|^ ^?| 7 r ^Aj aIB] J\± J\±)m M£o[X\ xlZ\**U\J\ 10" 6 Torr 0|o|^ 

W?\& ^0|| A--1BJP PHAIShHSJMd ^012 AIZIS 35 Al^oj ^Bj^oil b|SH 1 -5UH S^r SQ. 

(Oil 6) 

01 £ A| Oil 0||A|. &SM qUrO|^g2| Si0 2 °I8 £ 1# ^So r O| ^OU ffrBf. ^^| Jr^SA] 

M¥£2Sts(CF4)M Ar^SrOj 01(^3 p. 

^I5.K112)o^A1^ Al D}|9(Brei S! SZ|: 0.35 p) ^0I| 1 pm ^fl|2| Si0 2 °|M ^fe Bl§ 

^Bie ^IB (S3 ^?|: 100: Xj*^: 10 S2cm)0| £H|£jQ. CF 4 &?\m A|?P| ?|6fl §Br^D r 
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xlBJ J[± £2J^(115)M gq^q xlBJ «U| (101) LHOII SgJ^q. Si ?I5K112)£ XI X| ^XH 

(113) #0|| tfX|S|3. Cfe SajSDf-flai ^B|(101)fe UfPI A|±II(£A|oFX| &g)Oi| £|SH 35 ^EH 

s UFPI^q. 

MBF2SDF 33 *«B1(101)2J LH¥ &^0| 5 mTorrOll O|B0. 5 mTorrS ^X|Spj ?|oHA|, ?F±2J # 

300 seem WX| **n g:>IA|?|3A|. CF< ?\±m W&*U\ 3 SI t^J^C 115)1 t«H gq^Of- x| 

ei ^t*i(ioi) lhoii sej^q. oi an. 300 w 3^21 rf bfoioi±(£A|sfxi &m)y\ y\& xixi ^xhoji °PF 

£|B|. B§ #^0| ^I^SjCH 2ib £2[^(103)# gofl 2.45 GHz q0|3^HF Sgj^^^Ei 2.0 kW 3 
30| MBf^Df xiq ^bH (101) LH¥OII MBSOfM ^A|?PI ?|«H a LH¥OI| 0| 3^. 

q xiej £gj^(ii5)# gon s^jg cf 4 mv^m *iei «m(ioi) lhoiiai opiga ygraoi. 

*33t5cQI. 0|^B £J£l£ ^l&d 12) =2§ 0|§£]2. OP|A| XPI U^O|Of^(self-bl as)Oj| 2|oH 

& 01 #2* S1Q2 OKSffQ. 

MBI^BI^ OIMOII Q]^ OlI^M §J SJ^filS 600 nm/min ^ 2021 &g UqUjH, Of|*J g 

EH^ 0|^Dj, D^0|3^-^S a 7\2\ 3^E|X| &^q. OffS gEHb ±*Hy ^D|§ 

(SEM)l OlgSFOj. Of|*f£! £J£|^ tf»St2| ^^SfH^I S^^P. SfS *!5|^8 A|2i& 43 A| 

Eojqi, o| b B?l ?h*£A| (CF 4 7f*JB Afgo^l &3! ^Bf^DF x|q *!jBpF 10^ Torr 0|SF 

s hipis *oii xibii ;HAime^Mi 2012 Aiei& 33 4 eg w ^ ^ smarm hi^h i.3«« ssjf a 
q. 

MM 

^01. £ g*S2| M£f3D|- x|£| gJgOII CCfB^, ^BF^q X\Z\2}± ^0|| £fi£|^ A| 

ZJ. Hp I A|Zi# y^AlU ^ 2iO|. g*l| x|B|l 32^o^ 4^ 2^1 £'q. 



(57) &9I 
1 

ge*5so> shiVs spi Ea«a ^i ^21 lhsi bj\ hh?iai?j ^011 p 

X-ieiM MSf^DF xjEJ £*]0II SiOiAl. 

^1 ^1 ^f^^Aj. f|B|-ZED[ x|£| ^Oi^ om2| ^^o^ ^1 ^Bf^Df x|E| ^ 

bH 141^ B^fl: 

£PI gEf^q x|EJ LHOII m^JSI 7|^M HHSSP^ E+^l: 

J\±m mimo\. gj\ m^^\ *ibi ^msi a?is b^ii: 

^1 ^1 ^X|5PI ?]BH £J\ x]E\ ^bH LHS ^Ol ^£[^D|- x-IBI £gJSF 

^1 MBiaSDh X|B| ^BiOIIAI ^7| M£f^0^ x|B|# }f|AISH= &?1| 

XI1 1^011 2iOi/d. ^1 ^3 S?|2| ^X|^ ^| MBI^DI- x-IBl ?\±2} ^iA|?|°£*| £J«!£| 

#E*^q X|B| ^a- 

3 

fllierai SIOIAI. ^| ^X|^ «H^I A|^^°1 (conductance) « gx^ ^4iA|5|H£A| ^X|£|^ 51 

# «fe MEf^DF x|B| ^S. 

4 

^MSOII 2iO|A|. ^E\^U\ xiej^ 0H^(ashlng)o| ^S£§ M^^ZSD^ x|£J 

5 

^11 #011 2iO|Ai, ^EI^D^ x|EJ£r 0I|^2J 31 M fS£S M^^\ x|BJ . 

S?8 6 

Xi| 1^011 2iO|Af. g£f^Dh x|£|fe CVD£i ofb MB^Of x^EI «^ - " 

jqimoii 2ioiAi. ^7i MBi^oh xiei ^m lh^oii m^^n\m ^ai?is^ a m^oii 371 oiimxim 
sp| ?|oH D^|3MEh gq^^ e.^lU# M^o\^ Sfe SB^^nj x|S| 

8 

XIH^OII 2lO\M. £J\ MBI3DI- xiBJg 7HA|ofe B7|| 0|* ^7| gq^DF x|£|^f £££ Q^Oil 0|O|Ai 

^1 pq2SD^ xiBj sen moii ^71 &7i sam^ b^im q s^of^ 

OF «5J as. 
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ST^. £PI MB**0|. *J£|A|Oi| ^i^2^ f*X|9 LH^ 90 X£Q *TX| fS25 § 

£[^Df *ibi ®m. 

10 

3IB «B| tftaoi HOW. 

H|*|B| 7|©« Sf?§5fb *|B| ^Bi2] Lfl^g HfPIAI^jb EPfl: 

*ibi am *ibi ?h^M eb»b*i ^pi ?i&g saw- ewi: at 
.m\ jibs EPifc m\ *ibi ^uj°i api U p| cpnoiiAi °J^2£ hipis cim 

Oil OlOiAi 9«HX|D). 

4Pi *ibi ^±21 ^iois emsi &?\ j\±m sg^fe zwm\M m\ hpi 

is££ w& ?m «a &h. 
s^s 11 

«|1O»0l| 2JO|A|. £P| ^|^ *|E| EWIOI|/rf. «E| ^Bjo] LH¥ £PI «2| 38*1 3 LR^S HfPI 

AJ^OAI £P| X-|ej ^iA|?|°£*l ^X|Ejb 2# Sfe flS| SitU . 

S^gf 12 

fluo&oii £ioiAi. £p| 7ie *ibi emoim. £Pl *ibi *§bH2i £PI *ibj uioii &?\ 3 

B| SEOWHAI *2| ^b12J LH^2| BfPIMM &±A|?|H£JM ^X|£jb 31 M fS£S «fc 7| 

S *IB| »H. 
S^S 13 

EI10&OII 2iO|A|, £P| *|2|fe OH£J(ashing)o] fS£S ohb 7IB *IBJ gf8 . 

H^S 14 

*l|10&0ll fflOW. x-jBJb Ofl^oj 2# €|§|o S ofe *ibi gfB. 

15 

niioeroi 2ioiAi. ^pi x-ibj^ cvDoj >ie ofe xibi 

16 

Xl|10»0|| £iO|A|. Lfl^Oll g^^DPM ^^A|^|£^ H LflYOIl S7| 0||LiX|M EOWI ?i 

6fl DP0|3MH[ ^E|#^ ^EilUM A^ofe ^ f§2£ ofb *|B| . 

^HOSOII SJOtAi. ^1 ^| ^A|5|3A| £M X|B| ^Hl UjOll gg^fe E+^IM q 

5&5f^ Pia ^I2J ^a. 

S?H 18 

fl|10»0|| 2iO|Ai. g?|^|2f «0|.^| ^£| ^Bj^ £PI S7| ^^0i| 5H&m°SiM ^1 *|B| ^B| 

uioii ^i ^i^e s^fe b^im s&o^ 2ie ^ei ^a. 

ai10»0l| 2iO|A|. ^| S^g^ QSOII 0|01A| ^| *{£| *gB| LflOII ?\±m £ 

sjrn^ b^im q suof^ 3i e ^ie *ibi 

20 

^1110^011 °10\M. 2J\ S?lb £PI M£^^D^ x-|B|A|0|| o X|iJ L|j¥ o|^ M Q 3 

XI 8^31. <2?\ ^BJAJOll ^i^|£g ^X|3 Ul¥ ^^2| 90 %SQ ^X| &8 ^S£S ofe 

pie x-ibi aa. 

St»» 21 
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